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Description 

This invention relates to a series of pyrido[3.2-d]py rimidin-4-ones, which are potent and selective inhibitors of cyclic 
guanosine 3',5'-monophosphate phosphodiesterase (cGMP PDE), having utility in a variety of therapeutic areas in- 

s eluding the treatmenl of cardiovascular disorders such as angina, hypertension, heart failure and atherosclerosis. 

The compounds of the invention exhibit selectivity for inhibition of cGMP PDEs rather than cyclic adenosine 3 ,5 - 
monophosphate phosphodiesterases (cAMP PDEs) and, as a consequence of this selective PDE inhibition. cGMP 
levels are elevated, which in turn can give rise to beneficial anti-platelet, anti-neutrophil. anti-vasospastic and vasodila- 
tory activity, as well as potentiation of the effects of endothelium-derived relaxing factor (EDRF) and nitre-vasodilators. 

10 Thus the compounds have utility in the treatment of a number ol disorders, including stable, unstable and variant 
(Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart failure, atherosclerosis, conditions of 
reduced blood vessel patency e.g. post-percutaneous transluminal coronary angioplasty (post-PTCA), peripheral vas- 
cular disease, stroke, bronchitis, allergic asthma, chronic asthma, allergic rhinitis, glaucoma, and diseases character- 
ised by disorders of gut motility, e.g. irritable bowel syndrome (IBS). 

is European patent application EP-A-03471 46 discloses certain pyrido[3,2-d]pyrimidin-4-ones which, unlike the com- 

pounds of the present invention, contain a monosubstituted phenyl moiety at the 2-position of the said heterobicychc 
system These compounds are reported to be selective cGMP PDE inhibitors with bronchodilator and vasodilator activity 
of value in combatting asthma, bronchitis, angina, hypertension and congestive heart failure. The compounds of the 
present invention contain a 2,5-disubstituted phenyl moiety at the 2-position of the pyrido[3,2-d]pyrimidin-4-one bicyclic 

20 system and are significantly more potent cGMP PDE inhibitors than the previously mentioned prior art compounds. 
The compounds of the present invention have the formula (I): 
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and pharmaceutical^ acceptable salts thereof, 
wherein 

R' is H, C r C 4 alkyl, CNI or CONFER 5 ; 
R 2 is C 2 -C 4 alkyl; 

R3 is S0 2 NR 6 R 7 , N0 2 , NH 2 , NHCOR 8 , NHS0 2 R 8 or N(S0 2 R 8 ) 2 ; 
r4 an d rs are each independently selected from H and c r C 4 alkyl; 

R6 and R 7 are each independently selected from H and C r C 4 alkyl optionally substituted with C0 2 R 9 , OH, pyndyl, 
S-isoxazolin-3-onyl, morpholino or 1 -imidazolidin-2-onyl; or together with the nitrogen atom to which they are at- 
tached form a pyrrolidine, piperidino, morpholino, 1-pyrazolyl or 4-(NR 1 0)-1-piperazinyl group wherein any of said 
groups may optionally be substituted with one or twosubstituents selected from C r C 4 alkyl, C0 2 R 9 , NH 2 and OH; 
R 8 is C r C 4 alkyl or pyridyl; 
R9 is HorC r C 4 alkyl; 



so and 



55 



R'° is H, C r C 4 alkyl or (hydroxy)C 2 -C 3 alkyl. 
In the above definition, unless otherwise indicated, alkyl groups having three or more carbon atoms may be straight 
chain or branched chain. 

The compounds of formula (I) may contain one or more asymmetric centres and thus they can exist as stereoi- 
somers, i.e. as enantiomers or as diastereoisomers. The invention includes both mixtures thereof and the separated 

individual stereoisomers. ^ ^ ■ . +u f 

The compounds of formula (I) may also exist in tautomeric forms and the invention includes both mixtures thereof 

and the separated individual tautomers. 



2 

01/03/2003, EAST Version: 1.03.0007 



EP 0 656 898 B1 

Also included in the invention are radiolabeled derivatives of compounds of formula (I) which are suitable for 

biological studies. , , 

The pharmaceutical^ acceptable salts of the compounds of formula (I) which contain a basic centre are, for ex- 
ample non-toxic acid addition salts formed with inorganic acids such as hydrochloric, hydrobromic, sulphuric and 
phosphoric acid, with organo-carboxylic acids, or with organo-sulphonic acids. Compounds of formula (I) can also 
provide pharmaceutical^ acceptable metal salts, in particular non-toxic alkali metal salts, with bases. Examples include 
the sodium and potassium salts. For a review on suitable pharmaceutical salts, see J. Pharm, Sci., 1977, 66, 1. 

A preferred group of compounds of formula (I) is that wherein R 1 is H, n-propyl, CN or CONH 2 ; R 2 is ethyl; R 3 is 
S0 2 NRW N0 2 , NH 2 , NHCOCH(CH 3 ) 2 , NHS0 2 CH(CH 3 ) 2 , NHS0 2 (3-pyridyl) or N[S0 2 (3-pyridyl)] 2 ; R 6 is H, methyl 
or 2-hydroxyethyl; R 7 is methyl optionally substituted with 2-pyridyl or 5-isoxazolin-3-onyl, or ethyl 2-substituted with 
OH C0 2 CH 2 CH 3 ' morphoiino or 1 -imidazolidin-2onyl, or R6 and R 7 together with the nitrogen atom to which they are 
attached form a (4-C0 2 R9)piperidino, 5-amino-3-hydroxy-1 -pyrazolyl or 4-(NR™)-1 -piperazinyl group; R9 is H or ethyl; 
and R 10 is H, methyl or 2-hydroxyethyl. 

A particularly preferred group of compounds of formula (I) is that wherein R 1 is n-propyl or CN; R^ is ethyl; R^ is 
S0 2 NR 6 R 7 , NHS0 2 CH(CH 3 ) 2 . NHS0 2 (3-pyridyl) or N[S0 2 (3-pyridyl)] 2 ; R 6 is H or methyl; R 7 is methyl, or ethyl 2-sub- 
stituted with C0 2 CH 2 CH 3 , morphoiino or 1 -imidazolidin-2-onyl, or R 6 and R 7 together with the nitrogen atom to which 
they are attached form a (4-C0 2 R9)piperidino or 4-(NRi°)-1 -piperazinyl group; R° is H or ethyl; and is H, methyl 
or 2-hydroxyethyl. 

Especially preferred individual compounds of the invention include: 

2-[2-ethoxy-5-(4-ethoxycarbony 
2-[5-(4-carboxypiperidinosulphonyl)-2-ethoxyph 
2-{2-ethoxy-5-[4-(2-hydroxyethyl)-1-piperazinylsulphonyl]phenyl}-8-n-propylpyrido[3,2-d]pyrimidin 

25 and2-{2-ethoxy-5-[(bis-3-pyridylsulphony!)amino]-phenyl}-B-n-propylpyrido[3,2-d]pyrimidin-4(3H)-one. 

In another aspect, the present invention provides processes for the preparation of compounds ol formula (1) and 
pharmaceutical^ acceptable salts thereof, as hereinafter described. Depending on the nature of R3, the compounds 
of formula (I) may be prepared by a variety of methods from a compound of formula (II) : 
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(H) 



wherein R 1 and R 2 are as previously defined for formula (I). 

jA) A compound of formula (I) wherein R 3 is S0 2 NR 6 R 7 wherein R* and R 7 are as previously defined, may be 
obtained from a compound of formula (II) via the intermediacy of a sulphonyl halide of formula (III): 




(m) 
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wherein Z is halo, preferably chloro, and R 1 and R 2 are as previously defined for formula (II), by reaction with an amine 
of formula (IV): 

HNR 6 R 7 (IV) 

wherein R 6 and R 7 are as previously defined forformula (I). The reaction is generally carried out at ambient temperature, 
preferably in the presence of a solvent, e.g. a C r C 3 alkanol, using about a 3-fold excess of (IV) to scavenge the acid 
by-product (HZ) and, in the case of piperazine (R 10 is H), also to minimise bis-sulphonamide formation. 

" Certain of these compounds of formula (I), wherein R 1 <> is as previously defined but not hydrogen, may be prepared 

directly from the corresponding 4-N-unsubstituted piperazine analogue, that is the precursor wherein R 10 is hydrogen, 
using appropriate standard alkyiation procedures. 

A compound of formula (III) is obtainable from (II) by the application of known methods for the introduction of a 
S0 2 Z group into a benzene ring; for example, when Z is chloro, by the action of excess chlorosulphonic acid at from 

15 about 0°C to ambient temperature. 

When the S0 2 NR 6 R 7 substituent of the required compound of lormula (I) contains a C0 2 R 9 substituent wherein 
RQ is H, the said compound is most conveniently obtained from the corresponding ester precursor, i.e. wherein R 9 is 
C -C 4 alkyl. This may be generally achieved by acid-catalysed or base -catalysed hydrolysis or, more specifically, by 
protonolysis, e.g. when R 9 is t-butyl, by using hydrogen chloride or trifluoroacetic acid. A typical base-catalysed hy- 

20 drolysis involves the use of an alkali metal hydroxide, e.g. sodium hydroxide or potassium hydroxide, in an aqueous 
C r C 3 alkanol (preferably ethanol) solvent medium, at from ambient temperature to the reflux temperature of the re- 
action mixture. 

IB) A compound of formula (I) wherein R 3 is N0 2 may be obtained from a compound of formula (II) under typical 
aromatic nitration condition, e.g. using a concentrated nitric acid/concentrated sulphuric acid combination at from about 
26 0°C to ambient temperature. 

1C} A compound of formula (I) wherein R 3 is NH 2 may be obtained from the corresponding nitroarene precursor 
described above in (B) by catalytic hydrogenation or reduction procedures. For example, hydrogenation may be 
achieved using a palladium on charcoal or Raney nickel catalyst, in a suitable solvent e.g. ethanol, whilst reduction 
may be carried out using about a 5-fold excess of stannous chloride, in a suitable solvent such as a C r C 3 alkanol, e. 
30 g. ethanol, at the reflux temperature of the reaction mixture. 

jD] A compound of formula (I) wherein R 3 is NHCOR 8 , wherein R 8 is as previously defined lor formula (I), may be 
obtained from the corresponding aminoarene precursor described above in (C) by acylation with either an acyl halide 
of formula R 8 COZ, wherein Z is as previously defined, or with an acid anhydride of lormula (R 8 CO) 2 0. For example, 
in the former case, up to about a 50% excess of the acyl halide may be employed in a suitable solvent, e.g. dichlo- 
35 romethane, in the presence of a suitable acid acceptor, e.g. triethylamine or pyridine, at from about 0°C to ambient 
temperature. Alternatively, the reaction may be conducted using pyridine as both solvent and acid acceptor. In the 
latter case, reaction of the aminoarene with up to about a 50% excess of the required acid anhydride may be effected 
in a suitable solvent, e.g. pyridine, at from about 0°C to about 100°C. 

IE] A compound of formula (I) wherein R 3 is NHS0 2 R B or N(S0 2 R 8 ) 2 , wherein R 8 is as previously defined tor 
40 formula (I), may be obtained from the corresponding aminoarene precursor described above in (C) by sulphonylation 
with either a sulphonyl halide of formula WSO^Z, wherein Z is as previously defined, or with a sulphonic anhydride of 
formula (R 8 S0 2 ) 2 0, by direct analogy with the acylation processes described above in (D). 
A compound of formula (II) may be prepared from a compound of formula (V): 



45 



50 




(V) 



55 wherein R 1 and R 2 are as previously defined for formula (II), by the application of known cyclisation methods for pyri- 
midinone ring formation. Thus, for example, the cyclisation may be effected by the treatment of (V) with a base such 
as sodium hydroxide or potassium carbonate, optionally in the presence of hydrogen peroxide, in an ethanol-water 
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medium at the reflux temperature of the reaction mixture. 

In alternative cyclisation procedures, compounds of formula (II) may be obtained by treatment of (V) either with 
Dolvphosphoric acid at about 1 40°C or with anhydrous zinc chloride at about 21 0°C. 

More conveniently, a compound of formula (II) wherein Ri is CONR 4 R 5 and R* and R* are as previously defined 
5 for formula (I) may be obtained from the nitrile precursor, i.e. the corresponding compound of formula (II) wherein R 
is CN This may be achieved by firstly hydrolysing the nitrile to the carboxylic acid, e.g. using sodium hydroxide or 
potassium hydroxide in an aqueous C r C 3 alkanol (preferably ethanol) solvent medium at about the reflux temperature 
of the reaction mixture. Next, the carboxylic acid may be converted to the required amide either via an intermediate 
acyl halide or alternatively-activated form of the acid, such as those used in amino acid coupling procedures, or e. 
10 g an intermediate methyl ester or ethyl ester. For example, the acyl chloride may be generated using oxalyl chloride 
and a catalytic quantity of dimethyl-iormamide in dichloromethane, and then converted directly to the amide with an 
amine of formula HNR 4 R 5 (VI) under standard conditions, or the acid may be activated using a carbodumide/1-hy- 
droxybenzotriazole combination in the presence of (VI) in a suitable sofcent such as dichloromethane. Alternatively, 
the methyl ester or ethyl ester may be synthesised by replacing (VI) with methanol or ethanol respectively, and then 
is converted to the required amide by treatment with excess (VI) in a bomb at from about 50°C to about 100°C. 

When R 1 is CONH 2 , such a compound of formula (11) can be obtained directly from the said nitrile precursor, e.g. 
by treatment with 30% aqueous hydrogen peroxide solution and an alkali metal hydroxide (preferably sodium hydroxide) 
in an aqueous C r C 3 alkanol (preferably ethanol) solvent medium at about the reflux temperature of the reaction mixture. 
A compound of formula (V) may be prepared from a compound of formula (VII): 
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H 2 NOC^^N 



X) cvn> 

H 2 N 



R' 

wherein R 1 is as previously defined for formula (V), by reaction with a compound ol formula (VIII): 

R 2 0 

C0Z (Vffl) 




wherein R 2 and Z are as previously defined for formula (III). 

The reaction is generally carried out using from about 1 to about 2 equivalents of (VIII) in the presence of an excess 
ol a tertiary amine such as triethylamine or pyridine to act as scavenger for the acid by-product (HZ), optionally in the 
presence of a catalyst such as 4^imethylaminopyridine, in an inert solvent such as dichloromethane, at from about 
0°C to ambient temperature for 2-24 hours. For convenience, pyridine may also be used as solvent. 

Compounds of formula (I) may be obtained more directly from a compound of formula (IX): 




COZ 

(IX) 
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wherein R* R 3 and Z are as previously defined, when such acyl halides are readily accessible by reaction with (VII) 
£ Tsubsequenf ring-closure of the product as described above. Clearly this alternative synthet.c route will only be 
aDDrooriata when R 3 is compatible with the reaction conditions obtaining in both steps. 
P The 3 aInopyridine-2-carboxamides of formula (VII), the acyl halides of formulae (VIII) and (IX), and the inter- 
medltes employed for introduction of the various R 3 substituents into compounds of formula (II) to afford compounds 
^SSITSL neither commercial available nor subsequently described, can be obtained eHher by ana ogy with 
IprocessdescribedinthePrepar^^ 

textbooks on organic chemistry or literature precedent, from readily accessible starting materials us,ng appropriate 

raaqents and reaction conditions. a^^^a 
Moreover, persons skilled in the art will be aware of variations of, and alternatives to, those i processes descr bed 
hereinafter in the Examples and Preparations sections such that all the compounds defined by formula (I) are obtain- 

ab ' e The pharmaceutical* acceptable acid addition salts of the compounds of formula (I) which contain a basic centre 
may also be prepared in a conventional manner. For example a solution of the free base ,s treated with the appropriate 
arid JTher neat or in a suitable solvent, and the resulting salt isolated either by filtration or by evaporation under 
Sum of t reaction solvent. Pharmaceutical* acceptable base addition salts can be obtamec in « «*go«. 
manner by treating a solution of a compound of formula (I) with the appropriate base. Both types of salt may be termed 

or interconverted using ion-exchange resin techniques. 

The biological activities ol the compounds of the present invention were determined by the following test methods. 

Phosphodiesterase activity 

Compound affinities for cGMP and cAMP PDEs are assessed by determination of their IC^ values (the concen- 
tration of inhibitor required for 50% inhibition of enzyme activity). The PDE enzymes are isolated from rabbit platelets 
and rat Wdney, essential* by the method of W.J. Thompson et al. (Biochem., 1971, 10, 311). The calcium/calmcdu, n 
<Ca/CAM)-independent cGMP PDE and the cGMP-inhibited cAMP PDE enzymes are obtained from rabbit platelets 
S of he four ma]or PDE enzymes of the rat kidney, the Ca/CAM-dependent cGMP PDE (fraction I) is iso ated. 
Assays are performed using a modification of the "batch" method of W.J. Thompson and M M. App eman (Bicxhem 
1979, IB, 5228). Results from these tests show that the compounds of the present invention are potent and selective 
30 inhibitors of Ca/CAM-independent cGMP PDE. 

Platelet anti-aqQreaatorv activity 

This is assessed by the determination of a compound's ability to inhibit platelet aggregation jrvyjuo induced by 
as platelet activating factor (PAF), and to potentiate the platelet antiaggregatory action invitro of activators of guanylate 
cyclase such as nitroprusside and EDRF. Washed platelets are prepared essentially by the method of J.F Mustard et 
al (Methods in Enzymol., 19B9, J69, 3) and aggregation is determined using standard turbidimetric techniques as 
described by G.V.R. Born, (J. Physiol. (Lond), 1962, 162, 67P). 

40 Antihypertensive activity 

This is assessed following intravenous or oral administration of a compound to spontaneously hypertensive rats. 
Blood pressure is recorded via a cannula implanted in the carotid artery of either conscious or anaesthetised animals. 

For administration to man in the curative or prophylactic treatment of the disorders identified on page 1 oral dos- 
ages of the compounds will generally be in the range of from 4-800 mg daily for an average adult patient (70 kg). Thus 
lor a typical adult patient, individual tablets or capsules contain from 2-400 mg of active compound, in a suitable phar- 
maceutical* acceptable vehicle or carrier, for administration in single or multiple doses, once or several times per day. 
Dosages for intravenous, buccal or sublingual administration will typically be within the range of from 1-400 mg per 
single dose as required. In practice the physician will determine the actual dosing regimen which will be most suitable 
for an individual patient and it will vary with the age, weight and response of the particular patient. The above dosages 
are exemplary of the average case but there can be individual instances in which higher or lower dosage ranges may 
be merited, and such are within the scope of this invention. 

For human use. the compounds of the formula (I) can be administered alone, bul will generally be administered 
in admixture with a pharmaceutical carrier selected with regard to the intended route of administration and standard 
55 pharmaceutical practice. For example, they may be administered orally, buccally or sublingual*, in the form of tablets 
containing excipients such as starch or lactose, or in capsules or ovules either alone or in admixture with excipients 
or ,n the form of elixirs or suspensions containing flavouring or colouring agents. The compounds may also be injected 
parenteral*, for example intravenously, intramuscularly, subcutaneous* or intracoronarily. For parenteral administra- 
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tion, they are best used in the form of a sterile aqueous solution which may contain other substances, for example 
salts, or monosaccharides such as mannitol or glucose, to make the solution isotonic with blood. 

Thus the invention provides a pharmaceutical composition comprising a compound of formula (I), or a pharma- 
ceutical^ acceptable salt thereof, together with a pharmaceutical acceptable diluent or carrier. 

s The invention also provides a compound ol lormula (1), or a pharmaceutical^ acceptable salt thereof, or a phar- 

maceutical composition containing either entity, for use in medicine. 

The invention further provides the use ol a compound of formula (I), or a pharmaceutical^ acceptable salt thereof, 
or a pharmaceutical composition containing either entity, for the manufacture of a medicament for the treatment of 
stable, unstable and variant (Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart failure, 

10 atherosclerosis, stroke, peripheral vascular disease, conditions of reduced blood vessel patency e.g. post-PTCA, 
chronic asthma, bronchitis, allergic asthma, allergic rhinitis, glaucoma, or diseases characterised by disorders of gut 
motility, e.g. IBS. 

In a further aspect, the invention provides a method of treating or preventing stable, unstable and variant (Prinz- 
metal) angina, hypertension, pulmonary hypertension, congestive heart failure, atherosclerosis, stroke, peripheral vas- 
ts cular disease, conditions of reduced bloodvessel patency e.g. post-PTCA, chronic asthma, bronchitis, allergic asthma, 
allergic rhinitis, glaucoma, or diseases characterised by disorders of gut motility, e.g. IBS, in a mammal (including a 
human being), which comprises administering to said mammal a therapeutically effective amount of a compound of 
formula (I), or a pharmaceutical ly acceptable salt thereof, or a pharmaceutical composition containing either entity. 

The invention also includes any novel intermediates of formulae (II) and (III) disclosed herein. 
20 The syntheses of the compounds of the invention and of the intermediates for use therein are illustrated by the 

following Examples and Preparations. The purity of the compounds was routinely monitored by thin layer chromatog- 
raphy (TLC) using Merck Kieselgel 60 F 254 plates. 1 H-Nuclear magnetic resonance (NMR) spectra were recorded using 
either a Nicolet QE-300or a Bruker AC-300 spectrometer and were in all cases consistent with the proposed structures. 

Ambient temperature means 20°C to 25 D C. 



25 



EXAMPLE 1 

2-r2-Ethoxv-5-(2-morDholinoethvlsulphamovnohenvn-8-n-DroDvlPvrido[3 .2-dlpyrimidin-4f3H)-one 

30 2-(2-Ethoxyphenyl)-8-n-propylpyrido[3,2-d]pyrimidin-4(3H)-one (Preparation 8; 1 .09 g, 0.00353 mol) was added 

portion-wise to stirred chlorosulphonic acid (4 ml) under a nitrogen atmosphere at 0°C. The mixture was stirred at 
ambient temperature for 18 hours and then added cautiously to ice/water (100 g). The resulting white precipitate was 
collected by filtration, washed with 2-propanol and then with diethyl ether, and used without further purification. 
The crude sulphonyl chloride (0.16 g, 0.0004 mol) was added to a stirred solution of 4-(2-aminoethyl)-morpholine 

35 (0.156 g, 0.0012 mol) in ethanol (40 ml), and the resulting solution stirred at ambient temperature for 18 hours. The 
solvent was evaporated under vacuum, the residue suspended in saturated aqueous sodium carbonate solution (20 
ml) and this mixture extracted with dichloromethane (3 x 20 ml). The organic extracts were combined, dried (NagSC^) 
and evaporated under vacuum, and the resulting residue chromatographed on silica gel (4 g) using a methanol in 
dichloromethane elution gradient (0-5% methanol). Trituration of the product with diethyl ether gave the title compound 

40 as an off-white solid (0.05 g, 25%), m.p. 165-166°C. Found: C.57.34; H.6.15; N.13.57. C 24 H 31 N 5 0 5 S requires C.57.46; 
H.6.23; N, 13.96%. 

The following seven compounds were obtained from the same sulphonyl chloride and the appropriate amine by 
procedures similar to that described in Example 1. 

45 EXAMPLE 2 

2-l2-Etho)(V-5(4-methvl-1-Piperazinvlsulphonvnphenvll-8-n-propvlpvrido[3 .2-dlPvrimidin-4(3H)-one 

Obtained using 1-methylpiperazine in 70% yield, m.p. 211-21 2°C. Found: C58.95; H.6.15; N.14.85. C23H 2 gN 5 0 4 S 
so requires C58.58; H.6.20; N,14.85%. 

EXAMPLE 3 



55 



2-f2-Ethoxv-5-(1-piperazinvisulphonvnphenvll'8-n-propvlpyrido[3,2-dlpyrimid in-4(3H)-one 

Obtained using piperazine in 43% yield, m.p. 178-1 80°C. Found: C.57.66; H.5.96; N, 15.40. C 2 2H 27 N 5 0 4 S requires 
C.57.75; H.5.95; N, 15.31% 
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EXAMPLE 4 

9.[p.Ethoxv-5-(4-ethoxvcarbonvipipen^ 

5 Obtained using ethyl isonipecotate in 86% yield, m.p. 204-205°C. Found: C.59.11; H.6.15; N.10.55. C 28 H 32 N 4 0 6 S 

requires C.59.08; H.6.10; N.10.60%. 

EXAMPLE 5 

10 2-r2-Ethoxv-5-fN-2-ethoxvcarbonvlethvl-N-methv1-sulDhamov nDhen^ -4[3H)-one 

Obtained using ethyl 3-(methylamino)propionate in 67% yield, m.p. 145-146°C. Found: C.57.67 ; H.6.01; N.11.02. 
C 24 H 30 N 4 O 6 S requires C.57.36; H.6.02; N,11.15%. 

is EXAMPLE 6 

2-f2-Ethoxv-5-fmethvlsulphamovl)ohenvl1-8-n-proDvlpyridor3, 2-dlpvrirriidin-4f3H)-one 

Obtained using methy (amine (in ethanol solution) in 58% yield, m.p. 216-219°C. Found: 0,56.81^,5.68; N, 13.52. 
20 C 19 H22N40 4 S requires C.56.70; H.5.51; N,13.92%. 

EXAMPLE 7 

2-f2-Ethoxv-5-[4-f2-hvdroxvethvl1-1>Piperazinvlsulphonvnphenvl)-6-n-propvpv ridor3,2HdlPvrimidin -4(3H)-one 

Obtained using 1-(2-hydroxyethyl)piperazine in 34% yield, m.p. 1S7-188°C. Found: C,57.84; H.6.19; N.13.64. 
C 24 H 31 N 5 0 5 S requires C.57.46; H.6.23; N, 13.96%. 

EXAMPLE 8 

2-f2-Ethoxv-5>f2-f1-imidazolidin-2-onvllethvlsulPhamovnphenvl)-8-n-propy lovridora2-dlpvrimidin -4f3H)-one 

Obtained using l-(2-aminoethyl)imidazolidin-2-one in 44% yield, m.p. 221-222°C. Found: C.55.69; H.5.63; N, 
16.55. C 23 H 28 N e 0 5 S requires C.55.18; H.5.64; N,16.79%. 

EXAMPLE 9 

2-r5W4-CarboxvpiperidinosulphonvlV2-ethoxyphenvn-8-n-propvlpvridof3,2 -dlPvrimidin-4f3H)-one 

40 A mixture of 2-[2-ethoxy-5-(4*ethoxycarbonylpiperidinosulphonyl)phenyl]-8-n-propylpyrido[3,2-d]pyrimidin-4(3H)- 

one (Example 4; 0.55 g, 0.001 mol), potassium hydroxide (0.146 g, 0.0026 mol) and ethanol (35 ml) was stirred under 
reflux for 5 hours, then allowed to cool. The solvent was evaporated under vacuum, and the residue chromatographed 
twice on ion-exchange resin (Bio-rad AG50W-X8 H + , 27.5 g) using a pyridine in water elution gradient (2-50% pyridine). 
Crystallisation of the product from aqueous ethanol gave the title compound as a colourless solid (0.09 g, 8%), m.p. 

46 262-264°C. Found: C.57.51; H,5.68; N.11.10. C 24 H 28 N 4 0 6 S requires C,57.58; H.5.64; N,11.19%. 

EXAMPLE 10 

2-f2-Ethoxv-5-nitrophenvn-8-n-propvlpvridor3,2 -d1-pvrimidin-4(3HVone 

50 

A solution of 2-(2-ethoxyphenyl)-8-n-propylpyrido-[3,2-d]pyrimidin-4(3H)-one (Preparation 8; 0.80 g, 0.0026 mol) 
in a mixture of concentrated sulphuric acid (5.4 ml) and concentrated nitric acid (0.20 ml) was stirred at ambient tem- 
perature for 4.5 hours. The mixture was then poured cautiously into stirred ice/water (50 g) and the resulting mixture 
extracted with a methanol:dichloromethane mixture (1:9, 3 x 50 ml). The organic extracts were combined, dried 
ss (MgS0 4 ) and evaporated under vacuum, and the residue crystallised from ethyl acetate: methanol to give the title 
compound as an off-white solid (0.71 g, 77%), m.p.257-259°C. Found: C.61 .28; H.5.11 ; N.15.60. C l8 H 1B N 4 0 4 requires 
C.61.01; H.5.12; N.15.81%. 
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EXAMPLE 11 

?-f5-Amino-2-ethoxvDh9nvn-8-n-DroDVlPvri dof3.2-dl-pvrimidin-4(3H)-one 

Stannous chloride dihydrate (2.48 g, 0.011 mol) was added to a stirred solution of 2K2«tho^-5H^pheriyO-e^ 

u der Reflux fo 2 hours, allowed to cool, basffied to P H 11 by the addftion of 10% aqueous W»* 
a d then extracted with methanohdichloromethane (1 :9, 3 x 50 ml). The organic extracts were comb.ned dried MgS0 4 ) 
anS evaporated under vacuum, then the residue was chromatographed on silica gel (12 g using a methanol j drt to- 
romethane elution gradient (0-2% methanol). Trituration of the product with hexane:ethyl acetate gave , the title com- 
pound Z ^ colourless solid (0.51 g, 71%), m.p. 156-158'C. Found: C.66.61; H.6.20; N.17.14. C 18 H 20 N 4 O 2 requires 
C66.65; H.6.22; N,17.27%. 



20 



25 



30 



FXAMPLES 12&12A 
,. { o.F,hny y.K.lrhi fi -3. P vridvlsul^^ 

^-p Yriri v l S i]lnhonvlamino)Dh e nvll-8-n-prop vlPvridol3.2-dlpyrimidin-4(3H)-one 

3-Pyridylsulphonyl chloride (0.201 g, 0.0011 3 mol) was added to a stirred mixture of 2 "( 5 ^ in °- 2 - e I h ° x y phe, ;y; ) ( ; 
8-n- P ropylpyrido[3,2-d]pyrimidin-4(3H)-one (Example 11; 0.25 g, 0.00077 mol) and pyridine (5 ml) and the resul ing 
m^urestLatambienttemperaturefor^daysand then added to 

to P H 1 with 2N hydrochloric acid, and then extracted with methanokdichloromethane (1 :9, 3 x 50 ml). The combined 
extracts were dried (MgS0 4 ) and evaporated under vacuum and the residue chromatographed on silica i gel (12 g) 
usingame.hanolindichloromethaneelutiongrad^^ 

methanol gave the first title compound as an off-white solid (0.123 g, 34%), m.p. 242-243'C. Found: C.55.50; H.4.60. 
N 13 60 C, fl H 2B N 6 0 6 S 2 requires C.55.43; H.4.32; N,13.85%. 

The aqueous phase was extracted further wrth methanol-dichloromethane (1:9, 3 x 50 ml), and the combined 
extracts dried (MgS0 4 ) and evaporated under vacuum. Chromatography of the residue on silica gel (12 g), us.ng a 
methanol in dichloromethane elution gradient (2-5% methanol), followed by crystallisation , of the product fcorr , ethyl 
acetate.methanol, gave the second title compound as a white solid (0.1 04 g, 29%), m.p. 229-231'C. Found: C.59.65, 
H.5.14; N.14.75. C 2 3H 2 3lM 5 0 4 S requires C.59.34; H.4.98; N.15.04. 

EXAMPLE 13 

35 2-r2-Ethoxv-5-(2-propvlsulphonvlamino>pheny ll-8-n-propvl-pvrido[3.2-dlpvrimidin-4(3H)-one 

The title compound was prepared using 2-propylsulphonyl chloride lollowing the procedure of Example 12 and 
was obtained as a white solid (55%), m.p. 207-210»C. Found: C.58.32; H.6.06; N.12.81. C 21 H 26 N 4 0 4 S requ.es C, 

58.59; H.6.09; N, 13.01%. 

40 

EXAMPLE 14 

9.[P.Ethoxv-5-(4-methvl-1-oiperazinvlsulohonvhchen vll-ovridor3.2-dlpyrimidin-4(3H)-one 

45 2-(2-Ethoxyphenyl)pyrido[3,2-d]pyrimidin-4(3H)-one (Preparation 10; 1 .2 g, 0.0045 mol) was added portion-wise 

to stirred chlorosulphonic acid (6 ml) under a nitrogen atmosphere at O'C. The mixture was stirred at ambient temper- 
ature for 18 hours and then added cautiously to ice/water (100 g). The resulting solution was brought to pH 5 by the 
addition of saturated aqueous sodium carbonate solution and then extracted with dichloromethane methanol (9:1 , 3 x 
150 ml). The organic fractions were combined, dried (MgS0 4 ) and evaporated under vacuum to give the sulphonyl 

so chloride, which was used without further purification. 

The crude sulphonyl chloride (0.55 g, 0.0015 mol) was added to a stirred solution of 1 -methylpiperazine (0.45 g, 
0 0045 mol) in ethanol (10 ml), and the resulting solution stirred at ambient temperature for 18 hours. The solvent was 
evaporated under vacuum and the residue chromatographed on silica gel (1 0 g), eluting with a mixture of d.chlorometh- 
ane methanol: 0.880 aqueous ammonia solution (95:5:1). Crystallisation of the product Irom ethyl acetate, methanol 

55 gave the title compound as a white solid (0.325 g, 51%), m.p. 212-215'C. Found: C.56.03; H.5.44; N.18.65. 
C, n H,,N K 0 4 S requires C55.93; H.5.40; N,16.31%. . 

The following four compounds were obtained from the same sulphonyl chloride and the appropriate amine by 
procedures similar to that described in Example 14. 
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FXAMPLE 15 

o-to-rthnvY-S ffhis-g-hydroxvet ^ 

Obtained using diethanolamine in 37% yield, m.p. 223-225'C. Found: 0,52.26; H.4.97; N.13.00. C,,H* W 
requires C.52.52; H.5.10; N,12.96%. 

EXAMPLE 16 

, 0 9 .p.Flha»frS-tf2i^rH^^ 

Obtained using 2-aminomethylpyridine in 50% yield, m.p. 230-231'C. Found: C.57.64; H.4.42; N.16.22. 
C 21 H 19 N 5 0 4 S requires C.57.66; H.4.38; N,16.01%. 

15 EXAMPLE 17 

o_p. g ,h^. K .R.i S nxaz 0 lin-3onYlme^ 

Obtained using muscimol hydrate in 32% yield, m.p. indeterminate (amorphous solid). Rf 0.40 (dicr M 
20 methanol facial acetic acid, 90:10:1). Found: C.51.01; H.3.86; N.15.49. C 19 H l7 N 5 0 6 S requires C.51.46, H.3.86, N, 
15.79%. 

EXAMPLE 18 

25 9. [ .s-r5-Amin 0 -3-hvdr nv Y-l-nvrazorvlsul P h nn Y lVP-ethoxvDhenvllnvrido[3 l ?-dlpyrimidin-4(3H)-one 

Obtained using 3*mino-5-hydroxypyrazole in 34% yieW, m.p. 246-249'C. Found: C.50.69; H.3.70; N.19.28. 
C 18 H 16 N 6 0 6 S requires C50.46; H.3.76; N,19.62%. 

30 EXAMPLE 19 

7.f9-Fthoxv-5-nitrophenvnovridof3.2- rllpvrimidin-4(3HVone 

A stirred solution of 2-(2-ethoxyphenyl)-pyrido[3,2-d]pyrimidin-4(3H)-one (Preparation 10; 1.4 g, 0^052 mol)in 

C 15 H 12 N 4 0 4 requires C.57.41; H.3.82; N.18.37%. 

40 

EXAMPLE 20 

9.f.R.Amino.2-ethoxvDhflnvltovridof3.2 -ri1pwrimidin-4(3HVone 

46 Astirred mixture of 2-(2-ethoxy-5-nitrophenyl)-pyrido[3,2-dlpyrimidin-4(3H)-one (Example 19; 1.1 g, 0^00353 rnol), 

m^SZ^Z** (*-0 ft 0.0177 moo and e.hanol (1 5 ml) was heated under reflux for 4 hours. The resu ting 
m™ as a lowed to cool diluted with water (1 5 ml), adjusted to pH 8 with 2N aqueous sodium hydrox.de solut on 
Z o s"shal with dichioromethane (30 ml), and then this mixture filtered. The aqueous phase was separate and 
Txlracted further wHh dichioromethane (2 x 30 ml), and the organic extracts were then combined, dned (MgS0 4 and 

so evlpo^^ 

s2! (0.72 g, 72%), m.p. 208-210'C. Found: C62.88; H,4.88; N.19.67. C 15 H 14 N 4 O 2 ;0.25H 2 O requires C.62.81, H, 
5.10; N, 19.54%. 



55 



EXAMPLE 21 

g-r2-Ethoxv-5-fg-Droovlsulphonvlamino^hen «llDvrido-r3.2-d1pvrimidin-4(3H)-one 

The title compound was prepared using 2-pro P ylsulphonyl chloride and 2-(5-amino-2-ethoxyphen y i)-pyrido[3,2-d] 
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pyrimidin-4( 3 H)-one(Ex a mple20),fol.owingtheprocedureofExamplM 

m.p. 211-213'C. Found: C.54.98; H.5.07; N;14.21. C 18 H 20 N 4 O 4 S;0.25 H 2 0 requires C.55.02, H.5.26. N.14.26 A 
EXAMPLE 22 

P- (5-lsobutvrvlamino-2-ethoxvphenyl)ovridof3.2-dlpy rimidin-4(3H)-one 

The title compound was prepared using isobutyryl chloride and 2K5^lno^^phenyl)^ldoia2^midln. 
4(3H)-one (Example 20), following the procedure of Example 12, and was obtained as a white solid (80%), m.p. 
10 256-259°C. Found:C,64.48; H.5.86; N.15.75. C 19 H 20 N 4 O 3 S requires C.64.76; H.5.72; N,15.90A. 

EXAMPLE 23 

p-r. Y n nn-P-r?- e thoxv-5-(1-piner a ?invlsulohon vUohenvll-Dvridof3P-dlpyrimidin-4(3H)-one 

The title compound was prepared from 8^yano.2-(2-ethoxyphenyl)pyrido[3.2-d]pyrimidin-4(3H)^ne Oration 
14) and piperazine, following the procedure of Example 1, and was obtained as an off-white sol.d (22/„), m.p. 
172-175°C. Found: C.54.09; H.4.70; N.18.71. C^N^S requires C.54.53; H.4.58; N,19.08/o. 

20 EXAMPLE 24 

fl.r Y a nn-P-r2-ethoxv-5-(4-m H lh v l-1-cioera7invlsulohonvnp henvnovridol3.2-d1pvrimidin-4f3H)-one 

The title compound was prepared from 8-cyano-2-(2-ethoxyphenyl)pyrido[3,2-d]pyrimidin-4(3H)-one ; (^ration 
1 4) and 1 -methylpiperazine, following the procedure of Example 1 , and was obtained as an off-white solid (8 /.), m.p. 
239-240°C Found- C.55.61; H.4.93; N.1B.60. C 21 H 22 N 6 0 4 S requires C.55.49; H.4.88; N,1B.49%. 



25 



EXAMPLE 25 

30 fl.c a rbamovl-2-l2-eth 0 xv.5-(4-methv|.1.DiDerazinvl s ul 0 honvnphenvllPvridof3,2-dlpyrimidin-4(3H)-one 

The title compound was prepared from B-carbamoyl-2-(2-ethoxyphenyl)pyrido[3,2-d]pyrimidin-4(3H)-one (Prepa- 
ration 1 6) and 1 -methylpiperazine, following the procedure of Example 1 , and was obtained as a "^ed white powder 
(13%), m.p. 237-238'C. Found: C.49.86; H.4.93; N.16.14. C 21 H 24 N 6 O 5 S;0.60 CH 2 CI 2 requires C.49.69; H.4.75, N. 

35 16.12%. 

PREPARATION 1 

Diethyl 4-n-propvlPvridine-2,3-dicarboxylate 

A solution of diethyl 3-chloro-2-oxosuccinate (137.4 g, 0.69 mol). hexen-2-al (72.5 g, 0.74 mol) and ammonium 
sulphamate (1 90 2 g, 1 .66 mol) in ethanol (450 ml) was stirred under refluxfor 36 hours and then filtered. The filtrate 
was evaporated under vacuum, the resulting residue dissolved in water (500 ml) and this solution extracted with ethyl 
acetate (6 x 500 ml) The combined organic extracts were dried (MgS0 4 ) and evaporated under vacuum, then the 
resulting residue was chromatographed on silica gel (50 g), using an ethyl acetate in hexane elution gradient (0-20/. 
ethyl acetate), to give the title compound as an orange oil (34.1 g, 21%). Rf 0.20 (ethyl acetatehexane, 20:80). 

PREPARATION 2 

so 4-n-Propylpvridine-2,3-dicarboxamide 

A mixture of liquid ammonia (40 ml) and diethyl 4-n-propylpyridine-2,3-dicarboxylate (Preparation 1 ; 2.0 g, 0.0075 
mol) was heated in an autoclave at 100°C for 1 8 hours and then allowed to cool. The ammonfc was allowed to evaporate^ 
then the residue was azeotroped with methanol and crystallised from ethyl acetate: methanol to give the title compound 
55 as a colourless solid (0.1 g, 6.4%), m.p. 178-179=C. Found: C.57.73; H.6.45; N.19.85. C 10 H 13 N 3 O 2 requires C.57.96; 
H.6.32; N,20.28%. 



40 
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PREPARATION 3 
7-n-Propvl-4-azaDhthaiimide 

A stirred solution of 4-n.propylpyridine-2,3-dicarboxamide (Preparation 2; 0.1 g, 0.00048 mol) in N.N^ime%te- 
cetamide (10 ml) was heated at 160'C for 5 hours and then the solvent was evaporated under vacuum. The residue 
was purified by chromatography on si.ica gel (5 g). eluting with a solution of 3% methanol in \^?^^% 0 ^ 
by crystallisation from ethyl acetate to give the title compound as a light yellow solid (0.014 g, 15%), m.p. 163-165 C. 
Found: C.63.41; H.5.35; N.15.04. C 10 H 10 N 2 O 2 requires C.63.15; H.5.30; N,14.73%. 

PREPARATION 4 

3-Amino-4-n-propylpvridine-2-c arboxvlicacid 

A stirred solution of 7-n-propyl-4-az a phthalimide (Preparation 3; 1.9 g. 0.010 mol) in aqueous sodium hydroxide 
solution (2 8 g, 0.07 mol of NaOH in 30 ml of water) was treateed with aqueous sodium hypochlorite solution (5 ml, 
0 010 mol) The resulting mixture was heated at B0°C for 0.5 hour, cooled and acidified with dilute sulphuric acid (50%, 
2 ml) The suspension produced was filtered and the solid thus obtained was crystallised Irom water to give the title 
compound as an off-white solid (0.38 g, 21%), m.p. 185-188'C. Found: C.59.34; H.6.63; N.15.35. C 9 H 12 N 2 0 2 requires 
20 C,59.98, H.6.71; N,15.55%. 

PREPARATION 5 

Ethvl 3-amino-4-n-oroDvlpvrid ine-2-carboxvlate 

S-Amino-^n-propylpyridine^arboxylic acid (Preparation 4; 0.36 g, 0.002 mol) was added to a stirred mixture of 
cesium carbonate (0.325 g, 0.001 mol) in water (20 ml), then this mixture was evaporated under vacuum and the 
residue azeotroped with dimethylformamide (2 x 20 ml). The resulting cesium salt was suspended in dimethylformam.de 
(3 ml) and the stirred suspension then treated dropwise with ethyl iodide (0.17 ml, 0.0021 mol). After a urther 0.25 
hour the solvent was evaporated under vacuum and the residue partftioned between water (20 ml) and ethyl acetate 
(20 ml) The organic phase was washed with water (10 ml), dried (MgS0 4 ) and evaporated under vacuum then the 
residue ciystallised from acetone:hexane to give the title compound as an off-white solid (0.35 g, 84%). m.p. 93-96 C. 
Found: C.63.39; H.7.73; N.13.39. C^H^NjOa requires C.63.44; H.7.74; N, 13.45%. 

35 PREPARATION 6 

3-Amino-4-n-propvlPvridine-2-carboxamide 

A mixture of ethyl 3-amino-4-n-propylpyridine-2-carboxylate (Preparation 5; 7.4 g, 0.035 mol) and liquid ammonia 
40 (60 ml) was heated in an autoclave at 100°C for 18 hours. The mixture was allowed to cool and the ammonia to 
evaporate then the residue was crystallised from methanol to give the title compound as a colourless solid (4.84 g, 
76%). m.p. 139-141*C. Found: C.60.32; H.7.27; N.23.56. C g H,3N 3 0 requires C.60.31; H.7.31; N.23.45/,. 

PREPARATION 7 

45 

a-f2-EthoxvbenzovlaminoM-n-propvlpyridin e-g-carboxamide 

2-Ethoxybenzoyl chloride (2.96 g, 0.016 mol) was added dropwise to a stirred solution of 3-amino-4-n-propylpyri- 
dine-2-carboxamide (Preparation 6; 1.43 g, 0.008 mol) in pyridine (40 ml) at 0»C. The mixture was stirred at ambient 

so temperature for4 hours and then the solvent evaporated under vacuum. The residue was dissolved in dichloromethane 
(100 ml) the solution washed with saturated aqueous sodium carbonate solution (100 ml) and the aqueous phase 
then washed with dichloromethane (2 x 25 ml). The combined organic extracts were dried (MgS0 4 ) and evaporated 
under vacuum, then the residue purified by chromatography on silica gel (15 g), using a methanol in dichloromethane 
elution gradient (0-3% methanol), followed by crystallisation from ethyl acetate to give the product as < a hghi i brown 

55 solid (1 36 g 60%), 129-131'C. Found: 0,66.29, H.6.53; N.12.78. C 18 H 21 N 3 0 3 requires C.66.04; H.6.47; N.12.84/ 0 . 
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PREPARATION 8 

2-f2-Ethoxvohenvh-8-n-proDvlPvridor3.2-d1ovrimidi n-4(3HVone 



s A mixture of 3-(2-ethoxyben2oylamino)-4-n-propylpyridine-2-carboxamide (Preparation 7; 1 .52 g, 0.0046 mol) and 

anhydrous zinc chloride (1.88 g, 0.014 mol) was heated at 210°C for 0.25 hour. The cool mixture was dissolved in 
methanol (20 ml) and this solution poured into an aqueous solution of disodium ethyienediamine tetraacetic acid (10.3 
g in 200 ml water) The resulting mixture was basified with saturated aqueous sodium carbonate solution (20 ml), then 
extracted with dichloromethane (4 x 60 ml). The combined organic extracts were dried (MgS0 4 ) and evaporated under 

10 vacuum, then the residue crystallised from ethyl acetate to give the title compound as a white solid (0.92 g, 65%), m. 
p 134-137°C. Found: C.69.69; H,6.27; N.13.54. C l8 H 19 N 3 0 2 requires C.69.88; H.6.19; N.13.58%. 



PREPARATION 9 



15 3-f2>Ethoxvbenzovlamino^pvridine-2-carboxamide 

The title compound was prepared from 2-ethoxybenzoyl chloride and 3-aminopyridine-2-carboxamide (J. Chem. 
Soc., 1956, 1045) following the procedure of Preparation 7 and was obtained as an off-white solid (100 %), m.p. 
172-'l77°C.' Found: C.62.91; H,5.30; N.14.51. C 15 H 15 N 3 0 3 requires 0,63.15; H,5.30; N.14.73%. 



20 



PREPARATION 10 

2-f2-Ethoxvphenvnpvridof3,2-dlpvrimidin-4(3H)-one 

25 The title compound was prepared from 3-(2-ethoxybenzoylamino)pyridine-2-carboxamide (Preparation 9) following 

the procedure of Preparation 8 and was obtained as an off-white solid (56%), m.p. 164-187°C. Found: C.67.24; H, 
4.87; N.15.76. C 15 H 13 N 3 0 2 requires C.67.40; H.4.90; N,15.72%. 
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PREPARATION 11 

Ethvl 3-amino-4-cvanopyridine-2-carboxvlate 



A stirred solution of ethyl 2-cyano-2-(formylamino)acetate (J. Org. Chem., 1979, 44, 3835; 0.47 g, 0.003 mol), 
acrylonitrile (1 .2 ml, 0.018 mol) and trifluoroacetic acid (0.02 ml, 0.0003 mol) in 1 ,2-dichloroethane (4 ml) was heated 

35 under reflux for 3 days. The solvent was removed by evaporation under vacuum, the residue dissolved in dichlorometh- 
ane (30 ml) and the resulting solution washed with saturated aqueous sodium bicarbonate solution (30 ml). The aqueous 
phase was washed with dichloromethane (30 ml) and the organic solutions then combined, dried (MgS0 4 ) and evap- 
orated under vacuum. Chromatography of the residue on silica gel (12 g), eluting with dtchloromethane:methanol (1 00: 
1 ), followed by crystallisation Irom acetone: hexane, gave the title compound as a colourless solid (0.12 g, 21%), m. 

40 p. 114-116'C. Found: C.56.89; H.4.75; N.22.08. C 9 H 9 N 3 0 2 requires C.56.54; H.4.75; N,21.98%. 



PREPARATION 12 



3-Amino-4-cvanopyridine-2-carboxamide 

A mixture of liquid ammonia (30 ml) and ethyl 3-amino-4-cyanopyridine-2-carboxylate (Preparation 11; 2.8 g, 
0.01 47 mol) was heated at 1 00°C in an autoclave for 1 8 hours. The ammonia was allowed to evaporate and the resulting 
product crystallised from ethyl acetate to give the title compound as an off-white solid (2.2 g, 94%), m.p. >310°C. 
Found: C.51.84; H.3.69; N,34.30. C 7 H 6 N 4 0 requires C.51.85; H,3.73; N,34.56%. 

PREPARATION 13 



4-Cyano-3-(2-ethoxybenzovlamino)pvridine-2-carboxamide 

The title compound was prepared from 2-ethoxybenzoyl chloride and 3-amino-4-cyanopyridine-2-carboxamide 
(Preparation 12), following the procedure of Preparation 7, and was obtained as a colourless solid (6.2%), m.p. 
150-152°C. Found: C.61.99; H.4.62; N.17.84. C 16 H 14 N 4 0 3 requires C.61.93; H.4.55; N.18.06%. 
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PREPARATION 14 

fl-nYano-2-(2-8thoxvphenvhPVridoI 3.2-dlDvrimidin-4f3HVone 

The title compound was prepared from 4 -cyano-3-(2-^ 
13), following the procedure of Preparation 8, and was obtained as a white solid (54%), m.p. 255-256 C. Found. C, 
66.03; H.4.10; N.19.0B. C 16 H 12 N 4 0 2 requires C.65.75; H.4.14; N, 19.17%. 
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PREPARATION 15 

8-Carbamovl-2-f2-ethoxvphenvhPvrido[3 1 2-d1ovrimidin-4f3H)-one 

30% Aqueous hydrogen peroxide solution (0.5 ml) was added to a stirred aqueous sodium hydroxide solution (1M 
40 ml), followed by 8-cyano-2-(2-ethox yP henyl)pyrido[3 1 2-d]pyrimidin^(3H)-one (Preparation 14; 0 2 ft 0 00068 _mo J 
and ethanol (2 ml). The mixture was heated under reflux for 2 hours, allowed to cool, acidified with 1 N hydrochloric 
acid and then extracted with a mixture of dichloromethane and methanol (10:1. 5 x 50 ml). The combined organic 
fractions were evaporated under vacuum and the resulting residue triturated with ethanol to give the title compound 
as a colourless solid (0.1 52 g, 72%), m.p. 295-297°C. Found: C,61 .65; H.4.56; N. 17.61 . C 16 H 14 N 4 0 3 requires C.61 .93; 
H.4.55; N,18.06%. 

Biological activity 

The following Table illustrates the in vitro activities for a range ol the compounds of the invention. 

TABLE 



IN VITRO PHP INHIBITORY DATA: 
SELECTIVITY BETWEEN CALCIUM/CALMODULIN (Ca/CAM)- 



INDEPENDENT cGMP PDE AND cGMP-INHIBiTED cAMP_PDE 



EXAMPLE 


IC 50 (nM) 


SELECTIVITY RATIO 




cGMP 


cAMP 




1 


21 


19,000 


904 


2 


26 


13,000 


500 


4 


5.6 


7,600 


1,357 


5 


14 


8,300 


592 


7 


9.8 


11,000 


1,122 


9 


1.2 


220 


183 


12A 


19 


4,600 


242 


24 


25 


>1 00,000 


>4,000 



45 Safety Profile 



Examples 7 and 9 have been tested at doses of up to 0.1 mg/kg and 1 mg/kg i.v. respectively, Examples 1 and 8 
at doses of up to 3 mg/kg i.d. and Example 3 at doses of up to 10 mg/kg i.d., in rabbit, with no untoward effects being 
observed. 



Claims 

1 . A compound of formula (I): 
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or a pharmaceutical^ acceptable salt thereof, 
wherein 



FP is H, 0,-04 alkyl, ON or CONR 4 R 5 ; 
R2 is C 2 -C 4 alkyl; 

R3 is S0 2 NR 6 R 7 , N0 2 , NH 2 , NHCOR 8 , NHS0 2 R 8 or N(S0 2 R B ) 2 ; 

r4 and R 5 are each independently selected Irom H and 0,-04 alkyl; u ... . . . (V , ^ 09 r.w 

R6 and R 7 are each independently selected from H and C-C4 alkyl optionally substituted with 0O 2 RS, OH, 
pyrS 5-isoxazolin-3-onyl, morpholino or 1 -imidazolidin-2-onyl; or together with the nrtrogen atom to wh ch 
Crea« a chedforma P yrro,idino,pi P e^ 

in any of said groups may optionally be substituted with one or two subsMuents selected from 0,-04 alkyl, 

0O 2 R 9 , NH 2 and OH; 

R 8 is 0,-04 alkyl or pyridyl; 

FPisHor C,-C 4 alkyl; 



and 

R 10 is H, C r C 4 alkyl or (hydroxy)C 2 -C 3 alkyl. 



2 A compound according to claim 1 wherein R' is H, n-propyl, ON or CONH 2 ; R* is ethyl; tf> is S0 2 NRW, N0 2 , 

yet yl is methy optionally substituted with 2-pyridyl or 5-isoxazolin-3-onyl, or ethyl 2-substrtuted wrth OK 
CO 2 CH 2 0H 3 , morpholino or 1 -imidazolfciin-2-onyl, or R* and R 7 together with the nrtrogen atom to ^ « 
attached form a (A-CO^piperidino, 5-amino-3-hydroxy1-pyrazolyl or 4-(NRi°)-1-piperaz,nyl group, R<> ,s H or 
ethyl; and R 10 is H, methyl or 2-hydroxyethyl. 

3. A compound according to claim 2 wherein ff is n-propyl or ON; R 2 is ethyl; FP * SO£*W. ™*°g^) 2 , 
NHSO,(3-pyridyl) or N[S0 2 (3-pyridyl)] 2 ; R 6 is H or methyl; R 7 is methyl, or ethyl 2-substituted with C0 2 CH 2 CH 3 , 
^L^i^LmlZ^ and R 7 together with the nrtrogen atom to which they are arched orm 
a (4-C0 2 R9)piperidino or 4-(NRi<>)-1 -piperazinyl group; R* is H or ethyl; and R 10 is H, methyl or 2-hydroxyethyl. 

4. A compound according to claim 3 wherein the said compound of formula (I) is selected from 

2-f2-ethoxy-5-(4-ethoxycarbonylpiperidinosulphonyl)phenyl]-8-n-propylpyrido[3,2-d]pyrimidin-4(3H)-one; 

2-5-(4-carboxypiperidinosulphonyl)-2-ethoxyphenyl]-8-n-propylpyrido[3,2-d]pyrimidin-4(3H)-on9, 

2-2-ethoxy-5-[4-(2-hydroxyethyl)-1-piperazinylsulphonyl]phenyl}-8-n-propylpyrido[3,2-d]pyr.m.din-4(3H)- 



6. 



one; 



and 2-{2-ethoxy-5-[(bis-3-pyridylsulphonyl)amino]-phenyl}-3-n-propylpyrido[3,2-d]pyrimidin-4(3H)-one. 

A pharmaceutical composition comprising a compound of formula (I), or a pharmaceutical^ acceptable salt thereof, 
according to any one of claims 1 to 4, together with a pharmaceutical^ acceptable diluent or carrier. 

6 A compound of formula (I), or a pharmaceutical^ acceptable sari thereof, or a pharmaceutical composition con- 
taining either entity, according to any one of claims 1 to 5, for use in medicine. 



15 

01/03/2003, EAST Version: 1.03.0007 



10 



15 



20 



EP 0 656 898 B1 

7 The use of a compound of lormula (I), or a pharmaceutical^ acceptable salt thereof, or a pharmaceutical compo- 
IJion comaining e^her entity, according to any one of claims 1 to 5, for the manufacture of » ™*««"^ 
treatment of stable, unstable and variant (Prinzmetal) angina, hypertension, pulmonary hypertension, congestive 
heart failure atherosclerosis, stroke, peripheral vascular disease, conditions of reduced blood vessel patency 
SlfS^bwnchllte. allergic asthma, allergic rhinitis, glaucoma or diseases character^ by disorders of 
gut motility. 

8. A compound ot formula (111): 




(HI) 



so 2 z 




wherein Z is halo, and R 1 and R 2 are as previously defined in claim 1 
25 9. A compound ot formula (II): 

O 

so R 2 0 HN' 



35 



40 



45 



50 



0D 



wherein Ff and R* are as previously defined in claim 1 , with the proviso that when Ri is H then R* is not propyl. 
10. A process for the preparation of a compound of formula (I): 




(D 



55 



or a pharmaceutical^ acceptable salt thereof, 
wherein 

Ri is H, C r C 4 alkyl, CN or CONR 4 R 5 ; 
R 2 is C 2 -C 4 alkyl; 

R3 is S0 2 NR 6 R 7 , N0 2 , NH 2j NHCOR 8 , NHS0 2 R 8 or N(S0 2 R 8 ) 2 ; 
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R 4 and R 5 are each independently selected from H and C r C 4 alky I; 

R6 and R 7 are each independently selected from H and C r C 4 alkyl optionally substituted with C0 2 R 9 , OH, 
pyridyl, 5-isoxazolin-3-onyl, morpholino or 1-imidazolidin-2-onyl; or together with the nitrogen atom to which 
they are attached form a pyrrolidine piperidino, morpholino, 1 -pyrazolyl or 4-(NR 10 )-1 piperazinyl group where- 
5 in any of said groups may optionally be substituted with one or two substituents selected from C r C 4 alkyl, 

C0 2 R 9 , NH 2 and OH; 
R 8 is C r C 4 alkyl or pyridyl; 
R 9 isHor C r C 4 alkyl; 

10 and 

R 10 is H, C^0 4 alkyl or (hydroxy) C 2 -C 3 alkyl; which comprises reacting a compound of formula (II): 



15 



20 



25 



30 



35 



40 



45 




(H) 



wherein R 1 and R 2 are as previously defined in this claim, for a compound of formula (I) when R 3 is 
(A) SO a NR 6 R 7 wherein R 6 and R 7 are as previously defined in this claim, 

with a halosulphonation reagent, followed by reaction of the resulting sulphonyl halide of formula (III): 




(III) 



SOoZ 



wherein Z is halo, with an amine of formula R 6 R 7 NH optionally followed by, for a compound of formula (I) 
wherein R 9 is C r C 4 alkyl, acid-catalysed or base-catalysed hydrolysis or protonolysis as appropriate; 



1B)N0 2 , 

under aromatic nitrogen conditions; 
jC] NH 2 , 

so as in (B) above, followed by catalytic hydrogenation or reduction of the nitroarene; 

(D) NHCOR 8 wherein R 8 is as previously defined in this claim, 

as in (C) above, followed by acylation of the aminoarene using either an acyl halide of formula FPCOZ, wherein 
Z is as previously defined in this claim, or an acid anhydride of formula (R B CO) 2 0; and 

55 

(E) NHSO s R 8 or N(S0 2 R 8 ) 2 wherein R 8 is as previously defined in this claim, 

as in (C) above, followed by sulphonylation of the aminoarene using either a sulphonyl halide of formula 
R 8 S0 2 Z, wherein Z is as previously defined in this claim, or a sulphonic anhydride of formula (R 8 S0 2 ) 2 0; 
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lollowed in each case by optional isolation as, or formation of, a pharmaceutical^ acceptable salt of the product. 

A process for the preparation of a compound of formula (I), or a pharmaceutical ly acceptable salt thereof, wherein 
Ri, R 2 and R 3 are as previously defined in claim 11 , which comprises reacting a compound of formula (IX): 



wherein R 1 is as previously defined in claim 10, followed by cyclisation of the resulting amide by treatment with a 
base, optionally in the presence of hydrogen peroxide, and optional isolation as, or formation of, a pharmaceutical^ 
acceptable salt of the product. 

12. A process according to claim 10 wherein 

iniA), the halosulphonation reagent is chlorosulphonic acid, the reaction with R 6 R 7 NH is carried out using an 
excess of said amine, the base-catalysed hydrolysis employs an alkali metal hydroxide in an aqueous C r C 3 
alkanol, and the protonolysis (when R 9 is t-butyl) is effected with hydrogen chloride or trifluoroacetic acid; 

in IB}, the nitration is achieved using concentrated nitric acid in combination with concentrated sulphuric acid; 

in JC), the catalytic hydrogenation is effected using palladium or Raney nickel as catalyst, and the reduction 
using excess stannous chloride; 

in^D), the acylation is carried out using up to a 50% excess of acylating reagent in the presence of triethylamine 
or pyridine as acid acceptor, and 

in IE), the sutphonylation is carried out using up to a 50% excess of sulphonylating reagent in the presence 
of triethylamine or pyridine as acid acceptor. 

13. A process according to claim 11 wherein Z is chloro and the base is sodium hydroxide or potassium carbonate. 

14 A process according to any one of claims 10 to 13 wherein R 1 is H, n-propyl, CN or CONH 2 ; R 2 is ethyl; R 3 is 
S0 2 NR 6 R 7 N0 2 , NH 2 , NHCOCH(CH 3 ) 2 , NHS0 2 CH(CH 3 ) 2> NHS0 2 (3-pyridyl) or N[S0 2 (3-pyridyl)] 2 ; R 6 is H, me- 
thyl or 2-hydroxyethy!; R 7 is methyl optionally substituted with 2-pyridyl or 5-isoxazolin-3-onyl, or ethyl 2-substituted 
with OH, C0 2 CH 2 CH 3 , morpholino or 1 imidazolidin-2-onyl, or R 6 and R 7 together with the nitrogen atom to which 
they are attached form a (4-C0 2 R9)piperidino, 5-amino-3-hydroxy~1 -pyrazolyl or 4-(NFP°)-1 -piperazinyl group; R9 
is H or ethyl; and R 10 is H, methyl or 2-hydroxyethyl. 

15. A process according to claim 14 wherein R 1 is n-propyl or CN; R 2 is ethyl; R 3 is S0 2 NR 6 R 7 , NHS0 2 CH(CH 3 ) 2 , 
NHS0 2 (3-pyridyl) or N[S0 2 (3-pyridyl)] 2 ; R e is H or methyl; R 7 is methyl, or ethyl 2-substituted with C0 2 CH 2 CH 3 , 



R z O 




wherein R 2 , R 3 and Z are as previously defined in claim 11 



with an aminopyridine of formula (VII): 
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morpholino or 1 -imidazolidin-2-onyl, or R* and R 7 together with the nitrogen atom to which they are attached lorm 
a (4-C0 2 R 9 )piperidino or 4-(NRi°)-f-piperazinyl group; R 9 is H or ethyl; and R 10 is H, methyl or 2-hydroxyethyl. 

16. A process according to claim 15 wherein the said compound of lormula (I) produced is selected from 

2-[2-ethoxy-5-(4-ethoxycarbonylpiperidinosu^ 

2-[5-(4-carbo)cypiperidinosulpho 

2-{2-ethoxy-5-[4-(2-hydroxyethyl)-1-pi 

one; 

and 2-{2-ethoxy-54(bis-3-pyridylsulphonyl)amino]-phenyl}-8-n-propylpyrido[3 J 2-d]pyrimidin-4(3H)-one. 

Patentanspruche 

1. Verbindung der Formel (I): 



(I) 




Oder ein pharmazeutisch annehmbares Salz hievon, worin R^ H, C 1 -C 4 -Alkyl, CN Oder CONR 4 R 5 bedeutet; R 2 
C 2 -C 4 -Alkyl darstellt; R 3 S0 2 NR 6 R 7 N0 2 , NH 2 , NHCOR 8 , NHS0 2 R s oder N(S0 2 R 8 ) 2 ist; R 4 und R 5 jeweils un- 
abhangig ausgewahlt sind aus H und C r C 4 -Alkyi; R 6 und R 7 jeweils unabhangig ausgewahlt sind aus H und C r 

35 C 4 -Alkyl, gegebenenfails substituiert mit C0 2 R 9 , OH, Pyridyl, 5-lsoxazolin-3-onyl, Morpholino oder 1 -imidazolidin- 

2-onyl, oder zusammen mit dem Stickstoffatom, an das sie gebunden sind, eine Pyrrolidino-, Piperidino-, Morpho- 
lino-, 1-Pyrazolyl- oder 4-(NR 10 )-1-Piperazinyl-Gruppe bilden, wobei eine beliebige der genannten Gruppen ge- 
gebenenfails substituiert sein kann mit einem oder zwei Substituenten, ausgewahlt aus C r C 4 -Alkyl, C0 2 R 9 NH 2 
und OH; R 8 C r C 4 -Alkyl oder Pyridyl bedeutet; R 9 H oder C r C 4 -Alkyl darstellt; und R 10 H, C r C 4 -Alkyl oder (Hy- 

40 droxy)-C 2 -C 3 -alkyl ist. 

2 Verbindung nach Anspruch 1 , worin Ri H, n-Propyl, CN oder CONH 2 bedeutet; R2 Ethyl darstellt; R3 S0 2 NR6R 7 , 
N0 2) NH 2l NHCOCH(CH 3 ) 2 , NHS0 2 CH(CH 3 ) 2 , NHS0 2 (3-Pyridyl) oder N[S0 2 (3-Pyridyl)] 2 ist; R 6 H, Methyl oder 
2-Hydroxyethyl darstellt; R 7 bedeutet: Methyl, gegebenenfails substituiert mit 2-Pyridiyl oder 5-lsoxazolm-3-onyl, 
45 oder Ethyl, 2-substituiert mit OH, C0 2 CH 2 CH 3 , Morpholino oder 1 -lmidazotidin-2-onyl; oder R 6 und R 7 zusammen 

mit dem Stickstoffatom, an das sie gebunden sind, eine (4-C0 2 R 9 )Piperidino-, 5-Amino-3-hydroxy-1-pyrazolyl- 
oder 4-(NR 10 )-1-Piperazinyl-Gruppe bilden; R 9 H oder Ethyl ist; und R 10 H, Methyl oder 2-Hydroxyothyl darstellt. 

3. Verbindung nach Anspruch 2, worin R 1 n-Propyl oder CN bedeutet; R 2 Ethyl darstellt; R 3 S0 2 NR 6 R 7 , NHS0 2 CH 
so (CH 3 ) 2 , NHS0 2 (3-Pyridyl) oder N[S0 2 (3-Pyridyl)] 2 ist; R 6 H oder Methyl darstellt; R 7 bedeutet: Methyl, oder Ethyl, 

2-substituiert mit C0 2 CH 2 CH 3 , Morpholino oder 1-lmidazolidin-2-onyl; oder R 6 und R 7 zusammen mit dem Stick- 
stoffatom, an das sie gebunden sind, eine (4-CO s R 9 )Piperidino- oder 4-(NRi<>)-1-Piperazinyl-Gruppe bilden; R 9 
H oder Ethyl ist; und R 10 H, Methyl oder 2-Hydroxyethyl darstellt. 

55 4. Verbindung nach Anspruch 3, wobei die Verbindung der Formel (I) ausgewahlt ist aus: 

2-[2-Etho)cy-5-(4-ethoxycarbonylpiper 

2-t5-(4-Carboxypiperidinosulfonyl)-2-ethoxyphenyl]-8-n-propylpyrido[3 ) 2-d]pyrimidin-4(3H)-on; 
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2-{2-Ethoxy-5-[4-(2-hydroxyethyl)-1-piperazinylsulfonyl]-phenyl}-8-n 

2-{2-Ethoxy-5^(bis-3^ 

5 5 Pharmazeutische Zusammensetzung, welche eine Verbindung der Formel (I), Oder ein pharmazeutisch annehm- 
bares Salz hievon, nach einem der Anspruche 1 bis 4 zusammen mit einem pharmazeutisch annehmbaren Trager 
Oder Verdunnungsmittel umfaGt. 

6 Verbindung der Formel (I), oder ein pharmazeutisch annehmbares Salz hievon, oder eine pharmazeutische Zu- 
10 " sammensetzung, welche eine der Einheiten enthalt, nach einem der Anspruche 1 bis 5 zur Verwendung in der 

Medizin. 

7 Verwendung einer Verbindung der Formel (I), oder eines pharmazeutisch annehmbaren Salzes hievon, oder einer 
pharmazeutischen Zusammensetzung, die eine der Einheiten enthait, nach einem der Anspruche 1 bis 5 be, der 
Herstellung eines Medikaments zur Behandlung von stabiler, instabiler und Variant^Prinzmetal^g.na, Hyper- 
tension, pulmonaler Hypertension, kongestivem Herzversagen, Atherosklerose, SchlagantaH peripheren 
GefaBerkrankungen, Zustanden einer verringerten Durchgangigkeit der BlutgefaBe, chron.schem Asthma, Bron- 
chitis, allergischem Asthma, allergischer Rhinitis, Glaukom oder durch Storungen der Darmmotilitat gekennzei- 
cheten Erkrankungen. 



1S 
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8. Verbindung der Formel (III): 




(III) 



so 2 z 



worin Z Halogen bedeutet; und R 1 und R 2 wie vorstehend in Anspruch 1 definiert sind. 
9. Verbindung der Formel (II): 




(ID 



worin R 1 und R 2 wie vorstehend in Anspruch 1 definiert sind; mit der MaBgabe, daB, wenn Ri die Bedeutung H 
hat, R 2 nicht Propyl darstellt. 

10. Verfahren zur Herstellung einer Verbindung der Formel (I): 
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10 



R2Q HN 




(I) 



15 



20 



Oder eines pharmazeutisch annehmbaren Salzes hievon. worin R 1 H, C r C 4 -Alkyl, CN Oder CONR 4 R 5 bedeutet; 
R2 C 2 -C 4 -Alkyl darstellt; R 3 S0 2 NR 6 R 7 , N0 2 , NH 2 , NHCOR 8 , NHS0 2 R 8 Oder N(S0 2 R 8 ) 2 ist; R 4 und R 5 jeweils 
unabhangig ausgewahlt sind aus H und C r C 4 -Alkyl; R 8 und R 7 jeweils unabhangig ausgewahlt sind aus H und 
(VC 4 -Alkyl, gegebenenfalls substituiert mit C0 2 R 9 , OH, Pyridyi, 5-lsoxazolin-3-onyl, Morpholino Oder Mmidazo- 
lidin-2-onyl, oder zusammen mit dem Stickstoffatom, an das sie gebunden sind, eine Pyrrolidino-, Piperidino-, 
Morpholino-, 1-Pyrazolyl- oder 4-(NR 10 )-1-Piperazinyl-Gruppe bilden, wobei eine beliebige der genannten Grup- 
pen gegebenenfalls substituiert sein kann mit einem oder zwei Substituenten, ausgewahlt aus C^-Alkyl, C0 2 R 9 , 
NH 2 und OH; R 8 C r C 4 -Alkyl oder Pyridyi bedeutet; R 9 H oder C r C 4 -Alkyl darstellt; und R 10 H, C r C 4 -Alkyl oder 
(Hydroxy)-C 2 -C 3 -alkyl ist; welches Verfahren umfaGt: Umsetzen einer Verbindung der Formel (II): 



25 



30 




(II) 



worin R 1 und R 2 wie vorstehend in diesem Anspruch detiniert sind r fur eine Verbindung der Formel (I), wenn R 3 
35 bedeutet: 

(A) so 2 NR 6 R 7 , worin R 6 und R 7 wie vorstehend in diesem Anspruch detiniert sind, mit einem Halogensulfo- 
nylierungs-Reagens, gefolgt vom Umsetzen des erhaltenen Sulfonylhalogenids der Formel (HI): 



40 



45 



50 



55 




(HI) 



worin Z Halogen darstellt, mit einem Amin der Formel R S R 7 NH, gegebenenfalls gefolgt von, fur eine Verbin- 
dung der Formel (I), worin R 9 C r C 4 -Alkyl ist, Saure-katalysierter oder Basen-katalysierter Hydrolyse oder 
Protonolyse, wie geeignet; 

(B) N0 2 , unter aromatischen Stickstoff-Bedingungen; 

(C) NH 2 , wie in (B) oben, gefolgt von katalytischer Hydrierung oder Reduktion des Nitroarens; 

(D) NHCOR 8 , worin R 8 wie vorstehend in diesem Anspruch detiniert ist, wie in (C) oben, gefolgt von Acylieren 
des Aminoarens unter Verwendung entweder eines Acylhalogenids der Formel R 8 COZ, worin Z wie vorste- 
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hend in diesem Anspruch definiert ist, Oder eines Saureanhydrids der Formel (R 8 CO) 2 0; und 
(B NHS0 2 R 8 Oder N(S0 2 R 8 ) 2 , worin R 8 wie vorstehend in diesem Anspruch definiert ist, wie in (C) oben, 
gefolgt von Sulfonylieren des Aminoarens unter Verwendung entweder eines Sulfonylhalogenids der Forme! 
R8S0 2 Z worin Z wie vorstehend in diesem Anspruch definiert ist, oder eines Sutfonsaureanhydnds der Formel 
(R8S0 2 )' 2 0; gefolgt in jedem Fall von einer gegebenenfalls durchgefuhrten Isolierung als pharmazeutisch an- 
nehmbares Saiz oder Bildung eines pharmazeutisch annehmbaren Salzes des Produkts. 

11 Verfahren zur Hersteliung einer Verbindung der Formel (I), oder eines pharmazeutisch annehmbaren Salzes hie- 
von, worin R 1 , R 2 und R 3 wie vorstehend in Anspruch 11 definiert sind, welches Verfahren umfaftt: Umsetzen einer 
Verbindung der Formel (IX): 



R 2 0 

.COZ 

(IX) 




worm 



R2, R3 und Z wie vorstehend in Anspruch 10 definiert sind, mit einem Aminopyridin der Formel (VII): 




(VII), 



worin R 1 wie vorstehend in Anspruch 10 definiert ist, gefolgt von Cyclisieren des erhaltenen Amids durch Behand- 
lung mit einer Base, gegebenenfalls in Anwesenheit von Wasserstolfperoxid, und gegebenenfalls durchgefuhrter 
Isolierung als pharmazeutisch annehmbares Salz oder Bildung eines pharmazeutisch annehmbaren Salzes des 
Produkts. 



12. Verfahren nach Anspruch 10, bei welchem 

in {A} das Halogensulfonylierungs-Reagens Chlorsulfonsaure ist, das Umsetzen mit R 6 R 7 NH unter Verwen- 
dung eines Uberschusses des genannten Amins durchgefuhrt wird, bei der Basen-katalysierten Hydrolyse ein 
Alkalimetailhydroxid in einem wasserigen C 1 -C 3 -Alkanol verwendet wird, und die Protonolyse (wenn R 9 tert. 
Butyl bedeutet) mit Chlorwasserstoff oder Trifluoressigsaure vorgenommen wird; 

in IB} die Nitrierung unter Verwendung von konzentrierter Salpetersaure in Kombination mit konzentrierter 
Schwefelsaure erzielt wird; 

inlQ die katalytische Hydrierung unter Verwendung yon Palladium oder Raney-Nickel als Katalysator und 
die Reduktion unter Verwendung eines Zinndichlorid-Uberschusses bewirkt wird; 

in{D) die Acylierung unter Verwendung eines bis zu 50 % Acylierungs-Reagens-Oberschusses in Anwesenheit 
von Triethylamin oder Pyridin als Saureakzeptor durchgefuhrt wird; und 

in IE) die Sulfonylierung unter Verwendung eines bis zu 50 % Sulfonylierungs-Reagens-Uberschusses in An- 
wesenheit von Triethylamin oder Pyridin als Saureakzeptor durchgefuhrt wird. 

13. Verfahren nach Anspruch 11 , wobei Z Chlor bedeutet, und die Base Natriumhydroxid oder Kaliumcarbonat ist. 

14 Verfahren nach einem der Anspruche 10 bis 1 3, wobei R 1 H, n-Propyl, CN oder CONH 2 bedeutet; R 2 Ethyl darstellt; 
R3 S0 2 NR 6 R 7 , N0 2 , NH 2 , NHCOCH(CH 3 ) 2 , NHS0 2 CH(CH 3 ) 2 , NHS0 2 (3-Pyridyl) oder N[S0 2 (3-Pyridyl)] 2 ist; R* 
H Methyl oder 2-Hydroxy ethyl darstellt; R 7 bedeutet: Methyl, gegebenenfalls substituiert mit 2-Pyridiyl oder 
5-lsoxazolin-3-onyl, oder Ethyl, 2-substituiert mit OH, C0 2 CH 2 CH 3 , Morpholino oder 1-lmidazolidin-2onyl; oder 
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R6 und R 7 zusammen mit dem Stickstoffatom, an das sie gebunden sind, eine ^-COgR^Piperidino-, 5-Amino- 
3-hydroxy-1-pyrazolyl- oder 4-(NR l0 )-1-Piperazinyl-Gruppe bilden; R 9 H oder Ethyl ist; und R 10 H. Methyl oder 
2-Hydroxyethyl darstellt. 

15 Verfahren nach Anspruch 14, wobei Ri n-Propyl oder CN bedeutet; R* Ethyl darstellt; R3 S0 2 NR6R 7 NHS0 2 CH 
(CH 3 ) 2 NHS0 2 (3-Pyridyl) oder N[S0 2 (3-Pyridyl)] 2 ist; R6 H oder Methyl darstellt; R 7 bedeutet: Methyl, oder Ethyl, 
2-substituiert mit C0 2 CH 2 CH 3 , Morpholino oder Mmidazolidin-2-onyl; oder R« und R 7 zusammen mit dem Stick- 
stoffatom, an das sie gebunden sind, eine (4-C0 2 R 9 )Piperidino- oder 4-(NR l0 )-1-Piperazinyl-Gruppe bilden; R 9 
H oder Ethyl ist; und R 10 H, Methyl oder 2-Hydroxyethyl darstellt. 

16. Verfahren nach Anspruch 15, wobei die hergestellte Verbindung der Formel (I) ausgewahlt wird aus: 

2-[2-Ethoxy-5-(4-ethoxycarbonylpiperidinosu^ 

2-[5-(4-Carboxypiperidinosulfonyl)-2-ethoxyphenyl]-8-n-propylpyrido[3,2-d]pyrimidin-4(3H)-on; 
2-{2-Ethoxy-5^4-(2-hydroxyethyl)-1-piperazinylsulfonyl]-phenyl)-8-n-propylpyrido[3,2-d]pyri 

und 

2-{2-Ethoxy-54(bis-3-pyric^lsulfonyl)-amino]-phenyl}-8-n-propylpyrido[3,2-d]pyrimidin-4(3H)-o 



Revendlcations 

1. Compost de formule (I) : 




ou sel pharmaceutiquement acceptable d'un tel compose, dans laquelle : 

R 1 represente H, alkyle en C r C 4 , CN ou CONR 4 R 5 ; 
R 2 represente alkyle en C 2 -C 4 ; 

R3 represente S0 2 NR 6 R 7 N0 2 , NH 2 , NHCOR 8 , NHS0 2 R 8 ou N(S0 2 R 8 ) 2 ; 
R 4 et R 5 sont chacun independamment choisis parmi H et alkyle en C r C 4 ; 

R 6 et R 7 sont chacun independamment choisis parmi H et alkyle en C 1 -C 4 facultativement substitue par C0 2 R 9 , 
OH, pyridyle, S-isoxazolin-3-onyle, morpholino ou 1-imidazolidin-2-onyle ; ou, pris ensemble avec I'atome 
d'azote auquel ils sont lies, ils torment un groupe pyrrolidino, piperidino, morpholino, 1 -pyrazolyle ou 4-(NR 10 )- 
1-pjperazinyle dans lequel Tun quelconque desdits groupes peut dtre facultativement substitue par 1 ou 2 
substituants choisis parmi alkyle en C r C 4 , C0 2 R 9 , NH 2 et OH ; 
R 8 represente alkyle en C r C 4 ou pyridyle ; 
R 9 represente H ou alkyle en C-,-C 4 ; et 
R 10 represente H, alkyle en C r C 4 ou hydroxy (alkyle en C 2 -C 3 ). 

2 Compose - selon la revendication 1 , dans lequel R 1 represente H, n-propyle, CN ou CONH 2 ; R 2 represente ethyle ; 
R3 represente S0 2 NR6R 7 t N0 2 , NH 2 , NHCOCH {CH 3 ) 2 , NHS0 2 CH(CH 3 ) 2) NHS0 2 (3-pyridyye) ou N[S0 2 
(3-pyridyle)] 2 ; R 6 represente H, methyle ou 2-hydroxyethyle ; R 7 represente methyle facultativement substitue par 
2-pyridyle ou 5-isoxazolin-3-onyle, ou ethyle substitue en 2 par un groupe OH, C0 2 CH 2 CH 3> morpholino ou 1-imi- 
dazolidin-2-onyle, ou R 6 et R 7 pris ensemble avec I'atome d'azote auquel ils sont lids, forment un groupe ^-CC^R 9 ) 
pipSridino, 5-amino-3-hydroxy-1 -pyrazolyle ou 4-(NR 1 0)-1-piperazinyle ; R 9 represente H ou ethyle ; et R 10 repre- 
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sente H, m6thyle ou 2-hydroxyethyle. 

3 Compos* selon la revendication 2, dans lequel R« represente N-propyle ou CN ; R* represente 6thyle ; R= ' repr6- 
sente SOaNRW. NHS0 2 CH(CH 3 ) 2 , NHSO^-pyridyle) ou N[S0 2 (3-pyridyle)] 2 ; R* represente H ou methyle W 
eplente rne,hy.e, ou ethy.e sublti.ue en 2 par C0 2 CH 2 CH 3 , morpho.ino ou 

oris ensemble avec fetome d'azote auquel ils sont lies, forment un groups (4-C0 2 R9)pipend.no ou 4-(NR ) 
1-piperazinyle ; represente H ou ethyle et R" represente H, methyle ou 2-hydroxyethyle. 

4. Compose selon la revendication 3, dans lequel ledit compose de formule (I) est choisi parmi 

2-f2-6thoxy-5-(4-ethoxycarbonylpiperidinosulfonyl)-phenyl]-8-n-propylpyrido[3,2-d]pyrimidin-4(3H)-one; 

2-r5-(4-carboxypiperidinosulfonyl)-2-ethoxyphenyl]-8-n-propylpyrido[3,2-d]pyrimidin-4(3H)-one; 

2-{2-ethoxy-5-[4-(2-hydroxyethyl)0-piperazinylsulfonyl]phenyl}^-n-propylpyrido[3,2-d]pyr.midin-4(3H 

et2-{2-ethoxy-5-[(bis-3-pyridylsullonyl)amino]phenyl}-8-n-propylpyrido[3,2-d]pyrimidin-4(3H)-one. 

5. Composition pharmaceutique comprenant un compose de formule (I), ou sel pharmaceutiquemenr acceptable 
d'un tel compose, selon rune quelconque des revendications 1 a 4, avec un diluant ou un vehcule pharmaceut,- 

quement acceptable. 

6 Compose de formule (I), ou sel pharmaceutiquement acceptable d'un tel compose, ou composition pharmaceuti- 
' que contenant un tel compose ou un tel sel, selon Tune quelconque des revendications 1 a 5, pour une utilisation 

en medecine. 

7 Utilisation d'un compose de formule (I), ou d'un sel pharmaceutiquement acceptable d'un tel compose, ou (June 
' composrtion pharmaceutique contenant un tel compose ou un tel sel, selon Tune quelconque des r™*"*™' 

1 * 5 pour la fabrication d'un medicament pour le traitement de I'angine de po.trme stable, instable et vanante 
(Prinzmetal) de I'hypertension, de ('hypertension pulmonaire, de la defaillance cardiaque congestive, de athero- 
sclerose des attaques, de la maladie vasculaire peripherique, des etats de libre circulation reduite dans es vais- 
seaux sanguins, de I'asthme chronique, de la bronchite, de I'asthme allergique, de la rhinite allergique, du glaucome 
ou de maladies caracterisees par des desordres de la motilite inteslinale. 

8. Compost de formule (III) 



RZO HN' 

(HI) 




4s S0 2 2 



dans laquelle Z represente halogeno, et et R* sont tels que precedemment definis dans la revendication 1 . 

so 

9. Compose de formule (II) : 
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(H) 



dans laquelle R 1 et R 2 sont tels que precedemment definis dans la revendication 1, etant toutefois entendu que 
lorsque R 1 represente H, R 2 ne represente pas propyle. 

10. Proc6de de preparation d'un compose de formule (I) : 



ou d'un sel pharmaceutiquement acceptable d'un tel compose, formule dans laquelle 

R 1 represente H, alkyle en C r C 4l CN ou CONR 4 R 5 ; 
R 2 represente alkyle en C 2 -C 4 ; 

R 3 represente S0 2 NR 6 R 7 , N0 2j NH 2 , NHCOR 8 NHS0 2 R a ou N(S0 2 R 8 ) 2 ; 
R 4 et R 5 sont chacun independamment choisis parmi H et alkyle en C t -C 4 ; 

R 6 et R 7 sont chacun independamment choisis parmi H et alkyle en 0^ -C 4 tacultativement substitue par C0 2 R 9 , 
OH, pyridyle, 5-isoxazolin-3-onyle, morpholino ou 1-imidazolidin-2-onyle ; ou, pris ensemble avec Patome 
d'azote auquel ils sont lies, ils torment un groupe pyrrolidino, piperidino, morpholino, 1 -pyrazolyle ou 4-(NR 10 )- 
1-piperazinyle dans lequel Tun quelconque desdits groupes peut etre tacultativement substitue par 1 ou 2 
substituants choisis parmi alkyle en CyC 4l C0 2 R 9 } NH 2 et OH ; 
R 8 represente alkyle en C r C 4 ou pyridyle ; 
R 9 represente H ou alkyle en C r C 4 ; et 
R 10 represente H, alkyle en C r C 4 ou hydroxy(alkyle en C 2 -C 3 ) 

qui consiste a faire reagir un compose de formule (II) : 




R 3 



(D 




dans laquelle R 1 et R 2 sont tels que precedemment definis dans cette revendication, 
pour obtenir un compose de formule (I) dans lequel R 3 represente : 
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(A) S0 2 NR 6 R 7 ou R 6 et R 7 sont tels que precedemment definis dans cette revendication : 

avec un reactif d'halogenosulfonation, suivi par la reaction de i'halogenure de suifonyle resultant de formule 

(Ml): 



10 



15 




ou Z represente un groupe halogeno, avec une amine de formule R 6 R 7 NH, facultativement suivi, pour un 
compost de formule (I) dans lequel R 9 est un groupe alkyle en CVC4, par une hydrolyse catalysee par un 
20 acide ou une base ou une protonolyse selon ce qui est appropri6 ; 

1B)N0 2 : 

dans des conditions de nitration aromatique ; 
iC}NH 2 : 

comme dans.[B) ci-dessus, suivi d'une hydrogenation catalytique ou d'une reduction du nitroarene ; 
25 |D} NHCOR 8 ou R 8 est tel que precedemment defini dans cette revendication : 

comme dans^C) ci-dessus, suivi d'une acylation de I'aminoarene en utilisant soit un halogenure d'acyle de 
formule R 8 COZ, ou Z est tel que pr6c6demment defini dans cette revendication, soit d'un anhydride d'acide 
de formule (R 8 CO) 2 0 ; et 

(E) NHS0 2 R 8 ou N(S0 2 R 8 ) 2 ou R 8 est tel que precedemment defini dans cette revendication : 
30 comme dans _[C] ci-dessus, suivi par une sulfonylation de I'aminoarene en utilisant soit un halogenure de 

suifonyle de formule R^O^, ou Z est tel que precedemment defini dans cette revendication, soit un anhydride 
sulfonique de formule (R 8 S0 2 ) 2 0 ; 

suivi dans chaque cas par Tisolation facultative sous la forme d'un sel pharmaceutiquement acceptable du produit 
35 ou par la formation d'un tel sel. 

11. Procede de preparation d'un compose de formule (I), ou d'un sel pharmaceutiquement acceptable d'un tel com- 
pose, dans lequel R 1 , R 2 et R 3 sont tels que precedemment definis dans la revendication 10, qui consiste a faire 
reagir un compose de formule (IX) : 

40 



R 2 0 



45 




dans laquelle R 2 , R 3 et Z sont tels que precedemment definis dans la revendication 10, avec une aminopyridine 
de formule (VII): 

55 
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j! (VII) 



H 2 N 



dans taquelle R 1 est tel que precedemment defini dans Ea revendication 10, suivi par ia cyclisation de I'amide 
resultant par traitement avec une base, facultativement en presence de peroxyde d'hydrogene, et isolation facul- 
tative sous la lorme d'un sel pharmaceutiquement acceptable du compose, ou formation d'un tel sel. 

12. Precede selon la revendication 10, dans lequel 

dans^A}, le reactif d'halogenosuffonation est I'acide chlorosulfonique, la reaction avec R 6 R 7 NH est mise en 
oeuvre en utilisant un exces de ladite amine, I'hydrolyse catalysee par une base utilise un hydroxyde de metal 
alcalin dans un alcanol en C r C 3 aqueux, et la protonolyse (lorsque R 9 represente t-butyle) est effectuee a 
I'aide de chlorure d'hydrogene ou d'acide trifluoroacetique ; 

dans IB}, la nitration est mise en oeuvre en utilisant de I'acide nitrique concentre en combinaison avec de 
I'acide sulf urique concentre ; 

dans £}, I'hydrogenation catatytique est effectuee en utilisant du palladium ou du nickel de Raney comme 
catalyseur, et ia reduction est effectuee en utilisant du chlorure stanneux en exces ; 
dans ID), I'acylation est mise en oeuvre en utilisant un exces pouvant atteindre 50% de reactif d'acylation en 
presence de triethylamine ou de pyridine comme accepteur d'acide et, 

dans IE}, la sulfonylation est mise en oeuvre en utilisant un exces pouvant atteindre 50% de reactif de sulfo- 
nylation en presence de triethylamine ou de pyrridine comme accepteur d'acide. 

13. Precede selon la revendication 1 1 , dans lequel Z represente chloro et la base est de I'hydroxyde de sodium ou du 
carbonate de potassium. 

14. Precede selon I'une quelconque des revendications 10 a 13, dans lequel R 1 represente H, n-propyle, CN ou 
CONH 2 ; R 2 represente ethyle ; R 3 represente S0 2 NR 6 R 7 N0 2 , NH 2 , NHCOCH(CH 3 ) 2 , NHS0 2 CH(CH 3 ) 2) NHS0 2 
(3-pyridyle) ou N[S0 2 (3-pyridyle)] 2 ; R 6 represente H, methyle ou 2-hydroxy ethyle ; R 7 represente methyle facul- 
tativement substitue par 2-pyridyle ou 5-isoxazolin-3-onyle, ou ethyle substitue en 2 par un groupe OH, 
C0 2 CH 2 CH 3 , morpholino ou 1-imidazolidin-2-onyle, ou R 6 et R 7 , pris ensemble avec I'atome d'azote auquel ils 
sent ties, torment un groupe (4-C0 2 R 9 )piperidino, 5-amino-3-hydroxy-1-pyrazolyle ou 4-(NR 10 )-1-piperazinyle ; 
R 9 represente H ou ethyle ; et R 10 represente H, methyle ou 2-hydroxyethyle. 

15. Precede selon la revendication 14, dans lequel R 1 represente N-propyle ou CN ; R 2 represente ethyle ; R 3 repre- 
sente S0 2 NR6R 7 NHS0 2 CH(CH 3 ) 2> NHS0 2 (3-pyridyle) ou N[S0 2 (3-pyridyle)] 2 ; R 6 represente H ou methyle ; R 7 
represente methyle, ou ethyle substitue en 2 par C0 2 CH 2 CH 3 , morpholino ou 1 -imidazolidin-2-onyle, ou R 6 et R 7 , 
pris ensemble avec I'atome d'azote auquel ils sont lies, forment un groupe (4-C0 2 R 9 )piperidino ou 4-(NR 10 )- 
1-piperazinyle ; R 9 represente H ou ethyle et R 10 represente H, methyle ou 2-hydroxyethyle. 

16. Proced6 selon la revendication 15, dans lequel ledit compose de formule (I) produit est choisi parmi 

2-[2-ethoxy-5-(4-ethoxycarbonyip^ 

2-[5-(4-carboxypiperidinosulfonyl)-2-ethoxyphenyl]-8-n-propylpyrido[3,2-d]pyrimidin-4(3H)-one ; 
2-{2-e^hoxy-5-[4-(2-hydroxyethylH^ ; 

et 2-{2-ethoxy-5-[(bis-3-pyridylsul1onyl)amino]phenyl}-8-n-propylpyrido[3 1 2-d]pyrimidin-4(3H)-one. 
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